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The pressnfc invention relates to a process for preparing 
undehydrated vinyl monomers from ricinoleic acid, and 
their subsequent polymerisation in bulk, solution or 
emulsion^ 

Hitherto, all previous attempts reported in the Uterat, 
to synthesiee undehydrated vinyl monomers fro<n ricinolei« 
acid have given rise to the dehyrated products. 
However, we have nou found that by the choice of a suitable 
catalyst, the hydro xyl group in the 12- position is preserved 
and thus the vinyl monomers resulting from ricinoleic acid 
are undehydrated. 

It iR^y be noted that the undehydrated vinyl derivative of 
ricinoleic acid is obtained by reacting ricinoleic acid 
in the presence of mercuric sulphate a*. -a catalyst maintained 
or kept at room temperature for a period oT 72 hours. The 
reaction scheme, by uay of example, is iUuetrated belou:- 

CH3 (CtpgCH CH^ CH«CH(CH )_ COOH 4- CH.COOC . CK HgSO 

. * . 
.CH3 COOH 

uhereinp is H or CH3. 

According to the invention, there is provided a process for 
preparing undehydrated vinyl monomer uhich comprises synthesie- 
ing.a vinyl monomer of ricinoleic acid in the presence of 
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a euit'ible cat^-Uyst preferably mercuric sulphate uhareby 
the OH grotjp in the 12-position remains intact. 

Th3 vinyl monomars obtained according to tha procasa of 
ths prasant inwantion can ba further homopblymarisad or 
copolymariaed with other suitable . monomers in bulk,, 
solution or enrjlsion, to give products which might find 
applications in the coating, paints, adhesiues and surfactant 
induat^ias. 

According to the invention, monomer s synthesise is exempli- 
fiad as follous:- 

Example 

30 parts by weight of ricinolaic acid was reacted with 30 
parte by ueight of vinyl acetate in the presence of 1 part 
by ueight of mercuric sulphate catalyst for seventy-two 
hours » At the end of the reaction the excess vinyl acetate 
!:j3s ramov/dd by distillation, the acetic acid formed in the 
xgaction rsraved by treatment with base, and the pure, 
products extractedi^into ether • * 

Thc^ pri^fduct was characterised .by infra-red spectroscopy* 

pQiy?^v^^- isat i on S'fcudies 

Hinulaion hcmopolymerisatlon. of vinyl ricinolaate or copdlymari* 
sahion with methyl methacrylate was carried out at 80°C for 
3 hoursti using suitable emulsifier blands» and a water 
saiuble free radical Iniliator. 
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solution polymariaatlon of vinyl riclnolQats uaa carried 
but at 60 C in benzene, toluene Or chfor^hated solvents^ 
ulth a free radical initiator* 

Bulk polyiniitieatlon wag aehleved by . thiHtmal initiatidn*. 

pat ad this 11th day of March, 1980, 



Sd/- 
(C;Ki WIRHANI) 

OF RenrBY t son 

AC£NT FOR THE APPLICANTS. 



\ 5 3 5 9 9 




Procosa. fo* preparing novel vinyl mohomars /Prom 
rioinolaic acid or mixed. fatty acida of aator oil. 



THE ALKALI AND CHEMICAL CORPORATION OF INDIA LlMlTCO, 
of I«CoI« Hou'aa, 34 Chour'inghee Road, Calcutta-700 071, 
Uaat Sangal, Ipdia, an Indian Company. 



The followiog specification particularly describes and aaoMtainfl Jfea netasB of this invenuon 
and the matwer b wbicli it i» tt> be pnfotiised 



/ 3^ 3 579 
The present invention relates to a procesa for 
preparing novel vinyl monomers. More particularly, the 

xnvention relates to the preparation of novel vinvi 

^ xiuvex viny^. monomer e 

rlctnolei. acla nixed ^atty acids of castor oil. 

Hitherto, all previous attempts reported in the 
literature to synthesise ^dehydrated vinyl ao.cmers fro. 
riclnoleic acid- have given rise to dehydrated products. 

« is therefore an object of the present invention to 
retain the hydro:cyl group in the 12 position in the ricinoleic 
acid molecule. in tact. 

Th-, advantage to have the preserved hydroxyl group 
maiceB the vinyl monomers resulting from ricinoleic acid very 
versatile in that further derivatisation can be carried 
on the hydroxy! group even after polymerisation. 

¥e have now found that by the. choice of a suitable 
catalyst and Reaction conditione the hydroxyl group in the 
12 position is preserved and thus the vinyl monomers 
r*..smti.ag from the ricinoleic acid are un-iehydrated. We 
have also found that the novel vinyl monomers can be 
■prepared from the fatty acids of castor oil since the latter 
is predominantly ricinoleic acid. 

According to the invention there is provided. a process 
lor . fireaaring novel vinyl monomer of ricinoleic e[^id~or 
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mixed fatty acida of oastor oil which pompriseo reacting 
ricinolelc acid or mixed fatty acids of 

a ^inyl . ester of acetic acid of the formula CH^COOC = CH 

^ I 2 

T^herein R is H or. CH3. in the presence of a S 
catalyst such as mercuric stilphate. 

The reaction scheme showing the pi-eparatlon of 
the Vinyl monomers^from ricinolelc acid is outlined helow.- 

CH3 (CH2)_cfecH2CH = CH (CH-)_ COOH + CH,COO^ = CH 

I 5 2 

OjH ^SSO^ Catalyst 

CHj {CHg)^ CHCH^CH = CH (CH^)^ COOC = CH^ + CH^ COOH 

Tvhere E is H or CH^. 

When mixed fatty acide of castor oil are used, 
aimilar esterif ication reactlon.tatkes place simultaneously 
with the other fatty acids present, so that a mixture 
of viayl esters containing predominantly vinyl ricinoleate 
is obtained.' 

The reaction may he carried but at temperatures- 
ranging from 25 - 70°C. for a period of time ranging 
from 72 hrs to 5 hours. 

The vinyl monomers obtained according to the 
process of the present invention can he further homopoly- 
merieed or copolymerised with other suitable monomers in 
solution, emulsion or bulk to give products which finfi" 
outlsta in paints, adhesive© and coatings industries. 
Poi* instaaee, 
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tha lou moIacuXar ualght solution copolymera have good 
adhesi\fa ptopartiaa aa well aa serving aa lacquers. Ths 
high molecular weight emulaion copolymera aerve aa the 
vehicle for emulaion paints^ 

The. irtwantion will now ba doacrlbad with raferenca to 

the following examples which should not be considered 

limitativat- 

fXAI<»PLE 1 

30 parta by weight of riclnolalft acid was reacted with 
30 parts by weight of ylnyl acetate in the presence of 1 part 
by weight of marcutic sulphate for 72 hours at room temperature. 
At the end of 72 hours, the excess unreacted winj*! acetate 
was semoved by distillation under vacuum (20 mm of Hg). The 
acetic acid formed in the reactiwi a9.a.product was removed 
by extracting the mixture of producta (vinyl rlcinoleate and 
aoatio acid) with squeoua sodium caicbonate solution. The 
aqueous layer wae then sspar ate thus removing the abetic acid 
and leaving the vinyl rlcinoleate. The vinyl rlcinoleate waa 
then extracted with ether and any reeidual aqueous li.puritio3 
ssparatetf, the ether was evaporated at 40°C thua leaving the 
pure vinyl riciholeata; The yield obtained of pure vinyl 
rlcinoleate. by this method is about 8036. The product uaa 
characterised by infri-red apectroacopy . The typical hydroxyl 
absorption at about 3500 cm"^ and the vinyl abaorption at 
1645 cm-^ ahow that the undehydrated vinyl ricinolaata has 
baen formed. 
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£XAI1PLC 2 

30 parts by woight of rlclnolelc acid was reacted with 
30 parts by weight of vlrryl acot..fee in the prasanc^ of 1 part • 
by weight of mercuric 9ulph.,te for 3 hours at 70°C. At the 
and of t ha three hours, the. a;<cas8 unreacted vinyl acetate was 
removed by diVtiHation under vacuum (2 Omni of Hg).; The . 
ocetic acid formed in the reaction as a product uas removed 
by extracting the mUtoxe of products (vinyl ricinoleate and 
acetic acid) with aqueous sodium carbonate solution. The 
aqueous layer uas then separate thus removing the acetic acid 
and leaving the vinyl ricinoieate. The vinyl ricinoleate was 
then extracted with ether and any residual aqueous impuritiea 
separated. The ether uas evaporated at 40°C thus leaving 
the pure vinyl ricinoleate. The yield obtained by this^ method 
of pure vinyl ricinoleate is about 90^, The product was 
characterised by infra-red spectfoscopy. The typical hydroxyl 
absorption at about 3500 cm'^ and the vinyl absorption at 
1645 cm" ^ confirm that the undahydrated vinyl ricinoleate * 
has been formed. 

CXanPLE 3 - 

36 parts by weight of mixed fatty acids of castor oil were 
reacted wit h 30 parts by; weight of vinyl Acetate in the 

presence of 1,2 parts by weight mercuric 8ulp^ate for 3 hours 

o ■ ' . -. 

at 70 C, At the end of three hours the excess unreacted vinyl. 

acetate was rsfnoved by distillation under vacuum <20fflm of Hg). 

The acetic acid formed in the reaction was removed by 

extracting the mixture of products with aqueous sodium bicarbpw 

nate solution. The aqueous ■ layer was. then separated leaving 
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tha vinyl afetars of the mixed Pahtv »r.iri„ «f> o.:.^^. 

• - i — — . w — s» toW U JL X • 

These vinyl esters were then extracted with ether end eny 
residual aqueous impurities separated* The ether was 
evaporated at 40^C thus leaving the vinyl esters of the 
mixed Patty acids of castor oil. The yield obtained of those 
esters is. about 9Q%^ 

The polymerisation studies uith the above monomers is 
exemplified beloyt 

The examples show solution homopolymerisatioh^ solution 
copolymerisation and emulsion cbpolymarisation with monomers 
such as vinyl acetate^ styrene and methyl methacrylate. 
eXAPIPLE 4 

10 parts by weight of vinyl ricinoleate, 10 parts by 

weight of vinyl acetate, Oo4 part^ by weight 2,2* -azobis* 

isobutyronitriie (free radical initiator 80 parts by weight 

ethyl acstats^ were put into a 2S0cc round bottomed flask, 

o 

and ttiQ copolymerlsation was carried out at 80 C in a nitrogen 
atmosphare foT 5 hours* Tha copolymer may be used as such or the 
solvaht evaporated off yielding a solid copolymer. 

The conversion of monomer to polymer was found, to be S8$« 

the average molecular wight of the copolymer was found 
to be 6500* Glass- transition studies were carried out on the 
polymer. ' Only one transition was observed indicating that 
a genuine . copolymer had been formed and not a mixture of two 



10. 



^ 5 3 S 9 9 

homdpolynisrs. 

EXAHPLE 5 

2Q parte by weight vinyl ricinoleate, 0.4 parts by 
weight of 2,2«-a2obi8i80butyronltrii8 (free radical 
initiato:J,. 80 parts by weisht ethyl acetate were put into 
a 250CC round bottomed flask, and the ho.-nopolymerisation car 
out at 80°C in a nitrogen atmosphere for 5 hours. 

The convereion of raonomer to polymer was found to be 
EXAHPLE 6 

16 parts by weight of styrene, 4 parts by weight of 
winyl ricinoleate, 0.4 parts by weight of 2,2 'azobisiso- 
butyronitrlle (free radical initiator), 80 parts by weight 
of ethyl acetate were put into a 2S0cc round bottomed flask 
and copolymer isat ion was carried out at 80°C, in a nitrogen 
atmosphere for 5 hours. The copolymar may be used as such 
or the solvent evaporated off yielding the solid copolymer. 

The conversion of monomer to polymer was found to be 
7235. The average raoiecular weight of the copolymer was 
found to be aOOO. 

EXftnPLE 7 

The emulsion copolymeriaation of the vinyl esters of 
the mixed fatty acids or castor oil with methyl msthacrylate 
was carried out as described below. - - 

87 parts by weight of methyl msthacrylate, 85 parts by 
ueignt of. Vinyl esters of mixed fatty acids of castor oil,. 
2 parts by weight of methacrylic acid, 16 parts by weight 
of a nonionic surfactant and S parts by weight of an anionic 
surfactant, were mixad together. To this was addad 1.6 parts 
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by weight of pobasaium persulphate (initator), and 0.4 parts 
by w.sight or bora,? dissoiuad in 16 parts by weight of water 
along with 175 parts by weight of -tap water ;contaihing 
0,9 parts by weight of sodium carboxy methyl cellulosB. The 
entire mixiure. was stirred at 220 r.p.mw in a SOOiia round 
bottomed fXaak in an atmosphetp pF nitrogBh dt B5°C. The ' 
reaction was carried out for 41/2 hours. The conversion df 
njonomer to polymer was found to be 7056. The average molecular 
weight of the polymer was found to be 120^000. 
EXAP1PLE 8 

Bulk copolymer Isation of vinyl rlcinpleate with methyl 
mathacrylate u^s carried out usirig the foUqulng procedure:- 

10 patts by weight of methyl methacrylate, 10 parts by 
weight of yinjpl ricinoleatet with 0«4 parts by weight of 
2,2 ^-azobisisobutyronitrire were placed In- a -lOOcc round 
bottomed flask* The polymeriaatipn was carried put under 
nitrogen at 80°C. 

After ^ hour a viscous liquid results which is the bulk* 
copolymer final product^ . 
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Ue Claims- 

10 A process for the ptaparationi of hoval ylhyl 
monosaars of riciholaic acid w mixed fiatty acida 6t caator 

011 which cbmprisea reactihg ricindlaic acid or mixed 
f atty dcida of castor oil with a vihyl a^ltar of acetic 
acid of the formula CH^COO^ • CH_t wharaln R ia H 

it CH^^ in tha praaanca of a ca%iiiyat such aa 
met curie aulpHata. 

2^ ' - A procaaa aa daimad in claim 1* what a tha 
taadtibn la cartiad dUt at • tampatatura rangihg from 
25°C to 70°C for a period of tima ranging from 72 houra 
to 3 houra. 

3, 'A pToc«s8 for tha praptfcation. of ndval vinyl 

morwrars substantially as hacoih doscrib^^ 
^^ret^nca to tha foragoing axampleai. 

batad thia 4th . day of 3una, I'.^l. 

Sd/- 
( A, GABRIEL ) 
OF REflTRY a^ON 
AGENT FOR THE APPLICANTS. 
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This invention has be0n conceived by Di^.* Annoottam 

Ghosh? 

The present invention relates to a process for 
preparing novel derivatives of castor oil, and their 
subsequent polytierisat ion in emulsion, iolUtlon and build? 

The polyrters v<A)ich ^re alio Hbvel, have potential 
•pplicatiohs in the adhesives and isurface coatings 
industries? In particular, tho solution copolynsrs have 
outlets as adhesives or lacquers* The emulsion coplymers 

9 

are useful as vehicles for emulsion paints? 

These polymerlsable derivatives of castor oil may be 
synthesised by areactlng castor oil with an acrylic acid of 
the following formulas 

CH^ » OQOH 
K 

where R is H or CHg* 
in the presence of a trade a trace of nineral acid as catalyst^ 
The Water liberated furing the reaction is removed continuooily 
by azeotropic distillation wft h tolueno at about 83^C as 
outlined below in t h@ reaction schema? 

The process for preparation of these novel derivatives 
is illustrated by the following reaction scheme^^ In this 
scheme* castor oil is ^presented fay the triglyceride of 
ricinoleic acid, whhioh constitutes about 85^ of triglycerides 
present in castor oil. The remaining triglycerides take no 
part in the esterif icat ion react ionir 
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CHgCCHgJs CHCH^Ui- v^vv-r,2^T 1-2 „+ 

OH I I .' . -| 

CHjCCH^)^ iHOl^CH - CHCa42)7COOCH ♦ 3C^ " ^ 11*^"' ' 

CCH^>5 S - CH^CHoCHtCH^JTCOdcHj 
CXX)C 

CH3(CH2>5 - incH^ - aitca,)^ coooi, 

CH,(auU - CHCH^CH = CH(CH2)7C00ai ♦ SH^O 

CH3(cH2)5CHCH^CH « CH< 042)7000012 
ico^ « 0*2 



OIL 



R is H or Olg 

The n«n*»r «* mole, of the «ryllc acid or meihaeryilc 
add c,n b. varied t«t«.n O to 3 «oU.. aeoordlngly 

th. d.gi.. of substitution varies b.t«..n O and 2.«? 

PX /\tAPI£ X- 

1864 part, b, -Isht of castor oU »as mixed «ith 
43a parts by weight of acrylic acid and to this was added 
^ parts by weight of tolume. * trace of concentrated 
sulfuric acid (O.OlX with respect to the castor oU) was 
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added to catalyse the rr,actlon. 0.1J« hydroqulnone was added 
as an inhibitor, so that the homppolyroerisat ion of acrylic 
acid is suppressed and the v>*iole reaction mixture was heated 
in a three-necked round bottom flask equipped with a 
mechanical st irrer and the Doan-Stark assembly, fhe water 
formed during the reaction formed an azeotrope with tolune 
which came oyer at 85**C. The total amount of water collected 
was 108 ml. which was equal to the ^toichimometrlc amountt 

T 

he reaction was carried out for 4i hours i 

The yield was found to be about 95% and the i^oduct 
was characterised by infra-red spectroscopy. The hydroxyl 
values indicated the functionality of the product to be 
approximately 2.8.- 

EXAMPLE 2 

1864 parts by weight of castor oil was mixed with 
206.4 parts by weight of methacryllc acid, in a three-necked 
round bottom flask equipped with a mechanical stirrer and 
the Dean-Stark assembly. A trace of concentrated sulfuric 
acid (0;0l^) was added as a catalyst;* of hydroquinono 

was added as an inhibitor so that the homopolymerisatlon of 
methacryllc acid is supporessed, and 30,3 parts by weight of 
tolunene was added to form an azeotrope with the water formed 
during the course of the reaction. The azeotrope started 
coming over at 85**C. The total amount of water collected 
was 36 ml. The reaction was carried out for 5 hours. The 
yield was found to be about 9551^ and the product was characterised 
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by Infra-red spectroscopy. The functionity of the product 

was found to be approximately i^' 
P0LYMERI3A TI0N ST UDIES 

Emulsion hompolymerlaat Ion or cbpolyinerlsatlon of 
the above monomers with common cinyl monomers such as methyl 
methacrylate, styrene or cinyl acetate was carried out with 
a free radical initiator at 85®C fdr 4 hours^ 

solution polymerisation of the above monomere was 
carried out in the usual prganic sblvents such as ethyl 
acetate, ethanol, acetone at 70-W*C with a free radical 
initiatoiift 

EXAMPIE 3 

SOUn-ION COPLYMERISAT^qi 

6 parts by weight of acrylated castor oil and 14 
parts by weight of methyl methacrylate and 0.8 parts by 
weight of 2,2* azobis-iso butyroniirile and 80 parts By 
weight ethyl acetate were heated together for 4^ hours at 
78**C in H2 atmosphere to give a solution copolymer of average 
molecular weight of 14,000 and conversion of monomer to 
polymer was found to be 9lS29( Olass transition measurements 
were carried out on the polymers* Oily one transition was 
observed indicating that a genuine copolymer had been foitned 
and not a mixture of two honopolymers* The soltldn copolymer 
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